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Guiding	
  Science	
  Ques+ons	
  

How	
  does	
  varia+on	
  in	
  snow	
  albedo	
  
modulate	
  river	
  runoff	
  and	
  glacier	
  
mass	
  balance?	
  

How	
  has	
  radia+ve	
  forcing	
  by	
  increases	
  
in	
  dust	
  and	
  black	
  carbon	
  loading	
  in	
  
the	
  Anthropocene	
  changed	
  river	
  
runoff	
  and	
  glacier	
  mass	
  balance?	
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What	
  controls	
  the	
  interannual	
  variability	
  of	
  the	
  
snowmelt	
  runoff	
  hydrograph?	
  



Explain	
  steepness	
  of	
  rising	
  limb	
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Radia+ve	
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  in	
  Snow	
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Sensi+vity/valida+on	
  

Uncertain/es	
  from	
  AVIRIS	
  spectral	
  NEΔL	
  
Water	
  vapor	
  uncertainty:	
  ±0.0007	
  cm.	
  
Grain	
  size	
  from	
  1.03	
  &	
  1.26	
  µm,	
  ±5.4	
  µm	
  &	
  ±7.1	
  µm.	
  	
  
Albedo:	
  ±0.006	
  
Instantaneous	
  radia+ve	
  forcing:	
  ±1.8	
  W	
  m-­‐2.	
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Airborne Snow Observatory 



Summary	
  
•  Cri+cal	
  void	
  in	
  knowledge	
  of	
  the	
  impacts	
  of	
  dust/BC	
  on	
  
snowmelt	
  and	
  glacier	
  melt	
  

•  New	
  mul+spectral	
  algorithms	
  provide	
  qualita+ve	
  
retrievals	
  

•  The	
  imaging	
  spectrometer	
  provides	
  the	
  quan+ta+ve	
  
retrieval	
  needed	
  to	
  understand	
  this	
  impact	
  

•  HyspIRI	
  will	
  give	
  us	
  the	
  global	
  access	
  to	
  that	
  knowledge	
  
•  MODIS/VIIRS	
  and	
  the	
  Airborne	
  Snow	
  Observatory	
  will	
  
anchor	
  HyspIRI	
  at	
  the	
  temporal	
  and	
  spa+al	
  ends	
  


